Abstract. The main theorem of this paper is somewhat stronger than the following statement: Let G be a Baire semitopological group, let H be a first countable one and let N be a first countable topological group; then each separately continuous bi-homomorphism from G × H into N is jointly continuous. This theorem has some consequences on joint continuity of separately continuous multiplication of rings and scalar multiplication of modules.
Introduction
There are many papers which deal with the classical problem of determination of points of continuity of separately continuous mappings. The general problem is to find conditions on topological spaces X, Y and Z such that each separately continuous mapping from X × Y into Z is jointly continuous on some substantial subset of X ×Y . Some authors, in their treatment of the above problem, considered some algebraic conditions on the spaces and the mappings involved. In this paper our aim is to provide an answer for a special case of the above general problem.
Preliminaries
2.1. Definition. Let X, Y be two topological spaces and let Z be a uniform space with a uniformity Ω. We call the triple (X, Y, Z) a Namioka-Troallic triple if there exists a nonempty subset C of Y such that if U ∈ Ω, then each separately continuous
If X and Y are two spaces such that X is Baire and each separately continuous mapping from X × Y into any pseudo-metric space is jointly continuous on A × C for some dense G δ subset A of X and for some subset C of Y , then it is trivial that (X, Y, Z) is a Namioka-Troallic triple for each uniform space Z, since each uniform space is uniformly isomorphic to a subspace of the product of pseudo-metric spaces. Hence we have the following two propositios (see for example [1] , [4] or [5] 
is a Namioka-Troallic triple, then in general it is not true that each separately continuous mapping from X × Y into Z is jointly continuous at some points of X × Y (see, for example, Hoffman-Jørgensen's example in [1] ). But, if (X, Y, Z) is a Namioka-Troallic triple such that X is Baire and Z is pseudometric, then it is trivial that each separately continuous mapping from X × Y into Z is jointly continuous on some subset
(ii) For constructing a non-Namioka-Troallic triple, see [2] . Indeed, if X is the set Q of rational numbers, Y is the unit interval, and Z is the space of all continuous functions from Q 2 into [−1, 1] equipped with the pointwise topology, then (X, Y, Z) is not a Namioka-Troallic triple. In the following lemma Ω is assumed to be the left uniformity on the topological group N . That is, Ω is the set of all L U = {(x, y) ∈ N × N, x −1 y ∈ U }, where U is a neighbourhood of the identity of N .
Lemma. Let G, H be two semitopological groups (i.e. two semitopological semigroups which algebraically are groups), let N be a topological group, and let B : G × H → N be a separately continuous bi-homomorphism. Then (i) B is jointly continuous on G × H if and only if B is jointly continuous at least in one point of G × H.
(
where the intersection is taken over all neighbourhoods U of the identity of N ) is nonempty, then B is jointly continuous on A × C and so on G × H.
Proof. The proof of (i) is trivial. For (ii) suppose {(g α , h α )} is a net in G×H which converges to (g 0 , h 0 ) ∈ A × C. For each α, we have
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Let U, V be two neighbourhoods of the identity of N such that U is symmetric (i.e. U = U −1 ) and U 3 ⊂ V . For sufficiently large α, Proof. Let τ be the set of all neighbourhoods of the identity of N . There is a subset 
